This paper analysis the determinant factors of tobacco consumption in of Albania, which is one of the countries with highest smoking prevalence in Europe. To empirically estimate the elasticity of cigarettes demand in Albania, this paper uses the Living Standard Measurement Survey (LSMS) applying the Deaton's (1988) demand model. Our paper estimates an Almost Ideal Demand System (AIDS), which allows disentangling quality choice from exogenous price variations through the use of unit values from cigarette consumption. Following a three-stage procedure, the estimated results suggest that the price elasticity is around -0.57. The price elasticity appears to be within the range of estimated elasticities in developing countries and in line with the estimates elasticities from the model using aggregate data. In terms of the control variables, it seems that the total expenditure, household size, male to female ratio and adult ratio are important determinants of tobacco demand in Albania. Thus, since an increase in price, which have been mainly driven by the increases of taxes, have demonstrated to have had a significant impact on tobacco consumption, the government should further engage in gradual increase of taxation.
Introduction
Both theoretical and empirical research have devoted substantial attention to the price elasticity of tobacco, both for economic purposes and health externalities caused by smoking. Despite the prevalence of smoking in Albania and the existence of some studies investigating the impact of tobacco control policy in the Albanian market (Levy et al., 2008 , Zaloshnja, 2010 , there is scarce empirical research on the price elasticity of tobacco.
Trying to fill the gap in the empirical literature, this paper aims at assessing the tobacco price elasticity from a microeconomic perspective. Investigating the price elasticity becomes of special importance not only for the government in terms of using tobacco excise policies to increase budget revenues but also to reduce smoking prevalence as such to increase awareness for health issues. In addition to the tobacco price elasticity, this paper aims to assess other determinants of tobacco demand.
To empirically estimate the elasticity of cigarettes demand in Albania, this paper uses the Living Standard Measurement Survey (LSMS) as cross-section data for the year 2012. Whilst the majority of studies conducted in this field use Household Budget Survey, we are substantially determined by the data availability of our main variable of interests (quantity of cigarettes and expenditures of cigarettes) to use alternative surveys, which as abovementioned is the LSMS. Having data on our main variable of interest and other control variables at household level allows us to estimate the Deaton's (1988) demand model to estimate the elasticity of cigarettes demand by taking into account spatial variations.
The paper is structured as follows. After the introductory part, Chapter 2 focuses on explaining the empirical methodology used to estimate the elasticity of tobacco demand. Chapter 3 discusses the choice of estimation techniques and the data employed. Attention is paid to potential problems to take into account when estimating the Deaton's demand model such as collinearity between control variables, heteroscedasticity, etc. Chapter 4 presents the estimation results by interpreting their statistical and economic significance followed by several robustness checks. Finally, Chapter 5 concludes the paper.
Econometric model and methods

Deaton's model
In order to estimate the demand elasticities using the LSMS data, the methodology introduced by Deaton (1988) and further developed by Deaton (1990) was followed. This model, known as the Deaton model, is a consumer behavior model that uses unit values as a proxy of prices. Whilst price data are rarely accurate and sufficient at household level (Deaton, 1997) , unit values are often considered superior to prices. However, prices and unit values are not identical. Measurement errors involving the quantity and variation in the quality of tobacco due to heterogenous nature of this product (John, 2005; 9) are some of the reasons of the differences between prices and unit values.
The Deaton's model with unit values consists of two equations, as follows:
(1)
where, subscripts h and c both on Equation (1) and (2) represent the household and territorial clusters, respectively. In Equation (1), the dependent variable w denotes the budget share of household on cigarettes in percentages, whereas v in Equation (2) Deaton's model (Deaton, 1990, p.5) assumes that prices are the same across the households in the same cluster, and therefore makes possible to have consistent estimates of the parameter by using cluster deviation-from-themean approach. The unit values (the share of household expenditure on cigarettes to quantity consumed) is calculated only for those households who have indeed purchased cigarettes. For households with zero cigarettes consumption, due to the ln term of the unit values equation, are omitted from the estimates. Unit values represent variation not only in the prices of cigarettes but also in the quality of cigarettes (i.e. different brands of cigarettes). Accordingly, a consumer of cigarettes, faced with increasing prices, might either consume fewer cigarettes (quantity reduction) or consume the same amount of cigarettes but of a lower quality (quality shading), while assuming that the expenditures for cigarettes remain the same. Hence, referring to Equation (2), the coefficient β 1 represents the expenditure elasticity of quality, while the coefficient ψ represents price elasticity of quality. In the absence of quality shading, the latter coefficient would be equal to one, whereas the former coefficient would be zero.
The semi-elasticity of price θ, cannot be estimated as prices are not observed. Nevertheless, having prices on both Equations (1) and (2), the Deaton model enables the estimation of the θ parameter. We rearrange Equation (2) so that logarithm of prices is moved to the left-side of equation, whereas unit values, household total expenditure, other control variables for the household characteristics and error terms would be on the right-side. We then substitute rearranged equation (2) in the budget share equation and obtain direct link between unit values and other control variables:
Estimation of the model Following Deaton (1990, p.19) , the estimation of the model goes under three stages. First, Equations (1) and (2) are estimated by using deviation from the mean approach. In the second stage, we use estimates from the first stage to remove the effect of total household expenditure and other control variables from the budget share and unit values, which can be written as follows:
These new variables are then used to create cluster averages of budget shares
and unit values and use them to create second stage equations:
We use these variables and the variance and covariance of estimated residuals in Equations (1) and (2), to calculate the parameter ϕ from Equation (3):
In the third stage, we introduce the assumption on weak separability which enables us to calculate parameter θ as:
Based on Deaton (1990) and John (2005) , if the estimated unit value elasticity of expenditure is close to zero, the price semi-elasticity will be estimated unbiasedly by parameter ϕ. However, in the presence of quality shading, the θ parameter needs to be corrected for bias (more precisely needs to be corrected downwards). The final formula for the elasticity will be:
Additionally, since in the equation (1) on the left hand side we have budget shares and not logarithm of quantity, parameter 0 does not estimate the expenditure elasticity of demand. Instead, as the budget shares can be defined as the product of quantity and quality divided by total expenditure, i.e. w = q*v/x, we can arrive to an estimate of total expenditure elasticity by taking the log and the first derivative with respect to expenditure of this identity. We arrive to:
where ∂lnq ∂lnx represents the total expenditure elasticity of demand, is the budget share elasticity which can be estimated from equation (1) as 0 , while is the elasticity of quality to expenditure from equation (2). After we rearrange the equation and replace the identities with estimates from equations (1) and (2) we estimate the total elasticity of expenditure as (Deaton, 1997):
.
Following John (2008) , the standard errors are retrieved from the bootstrapping procedure (1000 replications) in order to determine whether the above elasticity is statistically significant.
Data and stylized facts
In order to estimate the price elasticity of the cigarettes consumption, in this paper we use the LSMS conducted in 2012, as being the most recent survey with all the information necessary to perform the analysis. Whilst this survey is nationally representative (6671 households), it is important to note that it covers both urban and rural areas across the 12 prefectures of Albania. The information used from LSMS is gathered/merged by different modules such as Education, Poverty, Health, Purchases and Labor. The Health module was the main focus since it contains information on cigarette consumption and the respective expenditures, which forms the basis of our research.
Before going through the three-stage procedure, some descriptive statistics are offered to better understand the heterogeneity of the LSMS sample. The regression results presented in Table 1 
Results
Definition of clusters and the vector of covariates
Before interpreting the results, it is important to clarify the definition of clusters and vector of covariates. First, clusters are defined based on the information on primary sampling units. Overall, there are 603 clusters defined in this study.
In term of the descriptive statistics of variables used in first-stage regression, there are several control variables used such as total expenditures in logarithmic form, household size in logarithmic form, gender and composition of households.
The descriptive statistics of all variables used in the estimation of the first stage regressions are reported in Table 2 .
Before reporting the first stage regression results, households with zero expenditure are not considered in the analysis, given the "fundamentally different" preferences of cigarettes between consumer and the non-consumers (John, 2008) . The households that enter first stage regression have an average male ratio of about 54%. Mean and maximum years of education of 10.5 and 12.2 suggest that on average adult household members have a secondary level of education. Furthermore, about 50% of the households are from urban areas. Author's calculation based on the HBS data.
Note: Conditional on being in the first stage regression.
First stage -household level regression
The results of the first stage regression at household level are presented in Table  3 . Starting with the results of unit values equation, it is important to note that the coefficient for total expenditure, which is statistically significant, represents the quality elasticity of expenditure. More precisely, this elasticity is about 0.5%, which suggests that households with 10% higher expenditure will buy cigarettes that are about 5% more expensive.
Moving to the other control variables, the first-stage regression results suggest that the unit value is lower in larger households, among households with more men and elderly in the household. There is no statistical effect of education (neither mean nor maximum years of education) on the unit value. Next, attention is devoted to the cluster fixed effects, which are statistically significant indicating that spatial variation among prefectures is important. Moving to the estimated coefficients from the budget share equation, it is noted that households with a higher level of expenditure spend a lower share of their budget on cigarettes. More precisely, the coefficients on total expenditure suggest that households with 10% higher expenditure spend about 0.2 percentage points less of their budget on cigarettes. Also, budget shares on cigarettes are higher among smaller households (in terms of household size), households with lower average education and households with higher shares of men. Similar to unit value regression results, the cluster fixed effect is significant, highlighting the importance of spatial variation.
Estimated values of the coefficients for logarithm of total expenditure from equations (1) and (2) are used to arrive to the estimate of the total expenditure elasticity of demand, by using the formula from the equation (12). The estimated value of total expenditure elasticity is, in line with the expectations positive and estimate at 0.239. However, this estimate should be treated with caution, as it indicates the elasticity on intensive margin, i.e. in the sample of households with positive consumption. In other words, among the households which consume cigarettes, 10% higher total expenditure is associated with 2.39% higher the quantity of cigarettes smoked.
Second stage -cluster level estimates
Exploring further on the regional effects from the variability of unit values and budget share, the results emphasize once more the importance of taking into account the regional preferences. Finally, after following all the procedure explained in Section 2, we obtain the price elasticity of cigarette demand of -0.57. Namely, if cigarette prices would increase in Albania by 10%, the quantity demanded for cigarettes would decrease by 5.7%. Similar results were obtained by following the bootstrapping procedure. The results suggest that demand for cigarette is inelastic (ξ= -0.551; SE ξ = 0.094, t = 5.861).
Conclusions
Following the Deaton's (1988) demand model and employing cross-sectional household survey data, this paper estimated the price elasticity for cigarette demand, which to the best of our knowledge this is the first empirical research conducted in Albania. Following a three-stage procedure, the estimated results suggest that the price elasticity is around -0.57. The price elasticity appears to be within the range of estimated elasticities in developing countries and in line with the estimates elasticities from the model using aggregate. In terms of the control variables, it seems that the total expenditure, household size, male to female ratio and adult ratio are important determinants of tobacco demand in Albania.
The results presented depend on two assumptions. Firstly, we assume that the initial consumption of cigarettes does not depend on the cigarette prices, due to which households with zero cigarettes consumption were excluded from the analysis, and the estimated price elasticity is on the intensive margin.
Additionally, due to methodological reasons and low expenditure , cut tobacco is excluded from the analysis.
